UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

PARSE BIOSCIENCES, INC.,
Petitioner,

V.

10X GENOMICS, INC.,
Patent Owner.

Case No. [IPR2023-00958
U.S. Patent No. 10,697,013 B1

PETITIONER’S REHEARING REQUEST
OF THE BOARD’S NON-INSTITUTION DECISION
UNDER 37 C.F.R. § 42.71(d)

Mail Stop “PATENT BOARD”
Patent Trial and Appeal Board
U.S. Patent & Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450



II.

I1I.

IV.

Case No. IPR2023-00958

Patent 10,697,013 B1
TABLE OF CONTENTS

INTRODUCTION ....coiiiiiteiteiteste ettt ettt ettt s s 1
BRIEF SUMMARY OF THE BOARD’S ERROR .......cccoccviiiiiiiiiiiiee 2
STANDARD OF REVIEW .....ooiiiiiiiiiiieee e 7
ARGUMENT ..ottt et 7
1. Review Of The Key Teachings Of McCloskey .........cceeevvvveniiieennnennn. 8

2. The Board Misapprehended The Number Of Unique Second
S ittt e e e e e e et e e e e e tar e e e e ennnaraae s 11

3. The Board Misapprehended The Mechanism Of Operation Of
McCloskey’s Second Tag.......cceeevuvieeeiiieeiiie et e 12

4. The Board’s Decision Not To Institute Here Is Irreconcilable
With Its Decision To Institute In [PR2023-00876........cccvevevvveeveenneen. 14
CONCLUSION ...ttt ettt st ettt ettt e s 15



Case No. IPR2023-00958

Patent 10,697,013 B1
TABLE OF AUTHORITIES
Page(s)
Cases
In re Gartside,
203 F.3d 1305 (Fed. Cir. 2000) ......ooiiiiiieiiieenieeeite ettt 7
Merial Ltd. v. Virbac,
[PR2014-01279, Paper 18 at 7 (P.T.A.B. Apr. 15, 2015) ..coooviiiiiiiiiiiiiienee 7
Statutes and Regulations
R A O N B g B U (o) DO PRSPPI 7

1



Case No. IPR2023-00958
Patent 10,697,013 B1

PETITIONER’S UPDATED EXHIBIT LIST

Exhibit #

Description

EX1001

U.S. Patent No. 10,697,013 (“the 013 patent™)

EX1002

Declaration of Gregory Cooper, Ph.D.

EX1003

PCT Patent Publication No. WO 2010/117620 to Linnarsson et al.
(“Linnarsson’)

EX1004

Megan L. McCloskey et al., Encoding PCR Products with Batch-
Stamps and Barcodes, 45 Biochemical Genetics, 761-767 (2007)
(“McCloskey”)

EX1005

Prosecution File History of U.S. Patent No. 10,697,013

EX1006

Leslie H. Brail et al., Gene expression in individual cells: analysis

using global single cell reverse transcription polymerase chain
reaction (GSC RT-PCR), 406 Mutation Research Genomics, 45-54
(1999) (“Brail™)

EX1007

Hubert Hug et al., Measurement of Number of Molecules of a Single
mRNA Species in a Complex mRNA Preparation, 221 J. Theor. Bio.,
615-624 (2003) (“Hug”)

EX1008

Intentionally left blank.

EX1009

Gerald Schochetman et al., Polymerase Chain Reaction, 158 J. of
Infectious Diseases 1154-1157 (1988) (“Schochetman™)

EX1010

Intentionally left blank.

EX1011

H.C. Yang et al., 4 genome-wide study of preferential
amplification/hybridization in microarray-based pooled DNA
experiments, 34 Nucleic Acids Research 1-11 (2006) (“Yang”)

EX1012

Severine A Degrelle et al., Amplification biases: possible difference
among deviating gene expressions, 9 BMC Genomics 1-15 (2008)
(“Degrelle”)

111




Case No. IPR2023-00958
Patent 10,697,013 B1

Exhibit #

Description

EX1013

Brooks E. Miner et al., Molecular barcodes detect redundancy and
contamination in hairpin-bisulfite PCR, 32 Nucleic Acids Research 1-
4 (2004) (“Miner™)

EX1014

Intentionally left blank.

EXI1015

U.S. Patent Provisional Application No. 61/164,759 (filed March 30,
2009) (Sven Linnarsson, applicant) (“Linnarsson Provisional”)

EX1016

Defendant 10X Genomic’s Opening Brief In Support Of Its Motion To
Dismiss, Becton, Dickinson and Company and Cellular Research, Inc.
v. 10X Genomics, Inc., C.A. No. 18-1800-RGA (Mar. 1, 2019 D. Del.)
(No. 19)

EX1017

Defendant 10X Genomic’s Reply Brief In Support Of Its Motion To
Dismiss, Becton, Dickinson and Company and Cellular Research, Inc.
v. 10X Genomics, Inc., C.A. No. 18-1800-RGA (Apr. 12,2019 D.
Del.) (No. 22)

EXI1018

Scheduling Order, 10X Genomics, Inc. and The Board of Trustees of
the Leland Stanford Junior University v. Parse Biosciences, Inc., C.A.
No. 22-1117-JHS (Mar. 2, 2023 D. Del.) (No. 48)

EX1019

Federal Judicial Caseload Statistics (2022), at
https://www.uscourts.gov/statistics-reports/analysis-reports/federal-
judicial-caseload-statistics

EX1020

Curriculum Vitae of Gregory Cooper

EX1021

Jonas Binladen et al., The Use of Coded PCR Primers Enables High
Throughput Sequencing of Multiple Homolog Amplification Products
by 454 Parallel Sequencing, 2(2): €197 PLoS ONE 1-9 (2007)
(Binladen)

EX1022

Intentionally left blank.

EX1023

Motion Success for Stay Pending IPR In Delaware District

EX1024

Hiroto Okayama and Paul Berg, High-Efficiency Cloning of Full-
Length cDNA, 2 Molecular and Cellular Biology 161-170 (1982)
(“Okayama”)

v




Case No. IPR2023-00958
Patent 10,697,013 B1

Exhibit #

Description

Bruce Alberts, et al., “Chapter 6 How Cells read the Genome: From

EX1025 |DNA To Protein,” Molecular Biology of the Cell, Garland Science
299-335 (4th ed. 2002)

EX1026 |Assignment Record for U.S. Patent 8,298,767

EX1027 |10x Genomics Legal Notice

EX1028 |Declaration of Sylvia D. Hall-Ellis, Ph.D.

EX1029 |US Patent No. 8,835,358 B2
S. Clancy et al., Translation: DNA to mRNA to Protein, Nature

EX1030 Education (2008), at
https://www.nature.com/scitable/topicpage/translation-dna-to-mrna-to-
protein-393/

EX1031 Cole Trapnell, Defining cell types and states with single-cell genomics,
25(10) Genome Research 1491-1498 (2015) (“Trapnell™)
Gerard Brady et al., Representative in Vitro cDNA Amplification From

EX1032 |Individual Hemopoietic Cells and Colonies, 2 Methods in Molecular
and Cellular Biology 17-25 (1990) (“Brady™)

EX1033 James Eberwine et al., Analysis of gene expression in single live
neurons, 89 Proc. Natl. Acad. Sci. 3010-3014 (1992) (“Eberwine”)
Maria de Fatima Bonaldo et al., Normalization and Subtraction: Two

EX1034 |Approaches to Facilitate Gene Discovery, 6(9) Genome Research 791-
806 (1996) (“Bonaldo™)
Sydney Brenner et al., In vitro cloning of complex mixtures of DNA on

EX1035 microbeads: Physical separation of differentially expressed cDNAs,
97.4 Proceedings of the Nat’l Academy of Sci. 1665-1670 (2000)
(“Brenner”)

EX1036 David H. Persing, Polymerase Chain Reaction: Trenches to Benches,
J. of Clinical Microbiology 1281-1285 (1991) (“Persing”)
Kazuki Kurimoto et al., An improved single-cell cDNA amplification

EX1037 |method for efficient high-density oligonucleotide microarray analysis,

34(5) Nucleic Acids Research 1-17 (2006) (“Kurimoto™)

\Y




Case No. IPR2023-00958
Patent 10,697,013 B1

Exhibit #

Description

EX1038

Shigeyuki Esumi et al., Method for single-cell microarray analysis
and application to gene-expression profiling of GABAergic neuron
progenitors, 60 Neuroscience Research 439-451 (2008) (“Esumi”)

EX1039

Y. Shibata et al., Cloning Full-length, Cap-Trapper-Selected cDNAs
by Using the Single-Strand Linker Ligation Method, 30(6)
Biotechniques 1250-1254 (2001) (“Shibata™)

EX1040

U.S. Patent Application 2004/0166499

EX1041

Athina Gkazi, An Overview of Next-Generation Sequencing,
Technology Networks Genomics Research at Figure 2 (March 17,
2021) at https://www.technologynetworks.com/genomics/articles/an-
overview-of-next-generation-sequencing-346532

EX1042

Rami Sukarieh, Relocalization of elF4E by its binding partners upon
stress, Figure 2 (August 2009) at
https://www.researchgate.net/publication/41663010 Relocalization of
_elF4E by its binding partners upon_stress

EX1043

Clyde A. Hutchinson, DNA sequencing: bench to bedside and beyond,
35(18) Nucleic Acids Research 6227-6237 (2007) (“Hutchinson”)

EX1044

Beata G Vértessy and Judit Toth, Keeping Uracil Out of DNA:
Physiological Role, Structure and Catalytic Mechanism of dUTPases,
Acc Chem Res. 1-20 (2009) (“Vértessy”)

EX1045

Elaine R. Mardis, Next-Generation DNA Sequencing Methods, 9
Annual Review Genomics and Human Genetics 387-402 (2008)
(“Mardis”)

EX1046

Jay Shendure and Hanlee Ji, Next-Generation DNA Sequencing,
26(10) Nature Biotechnology 1135-1145 (2008) (“Shendure™)

EX1047

Elaine R. Mardis, The impact of next-generation sequencing
technology on genetics, 24(3) Trends in Genetics 133-141 (2008)
(“Mardis 2”)

EX1048

Robert A. Holt and Steven J.M. Jones, The new paradigm of flow cell
sequencing, 18(6) Genome Research 839-846 (2008) (“Holt”)

vi




Case No. IPR2023-00958
Patent 10,697,013 B1

Exhibit #

Description

EX1049

National Human Genome Research Institute, Nucleotide (March 21,
2023) at https://www.genome.gov/genetics-glossary/Nucleotide

EX1050

National Human Genome Research Institute, Polymerase Chain
Reaction (March 21, 2023) at https://www.genome.gov/genetics-
glossary/Polymerase-Chain-Reaction

EX1051

Plaintiffs, Becton, Dickinson and Company and Cellular Research,
Inc.’s First Amended Complaint, Becton, Dickinson and Company and
Cellular Research, Inc. v. 10X Genomics, Inc., C.A. No. 18-1800-
RGA (Feb 08, 2019 D. Del.) (No. 15)

EX1052

Exhibits 26 and 27 attached with Plaintiffs’ First Amended Complaint,
Becton, Dickinson and Company and Cellular Research, Inc. v. 10X
Genomics, Inc., C.A. No. 18-1800-RGA (Feb 08, 2019 D. Del.) (No.
15-3)

EX1053

US 9,708,659 B2

EX1054

Georgi K. Marinov et. al, From single-cell to cell-pool trancriptomes.
Stochasticaly in gene expression and RNA splicing, 24.3 Genome
Research 496-510 (2014) (“Marinov™)

EX1055

United States Patent Application Publication to McCloskey et al.
(“McCloskey 11”)

EX1056

Boris Hollas and Rainer Schuler, 4 Stochastic Approach to Count RNA
Molecules Using DNA Sequencing Methods, 2812 Algorithms in
Bioinformatics 55-62 (2003) (“Hollas™)

EX1057

Intentionally left blank.

EX1058

Intentionally left blank.

EX1059

Intentionally left blank.

EX1060

Reinhard Stoger, Epigenetics and Obesity, 9(12) Pharmacogenomics
1851-1860 (2008) at
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2652025/ (“Stoger”)

vii




Case No. IPR2023-00958
Patent 10,697,013 B1

Exhibit #

Description

EX1061

Diane P. Genereux et. al, Errors in the Bisulfite Conversion of DNA:

Modulating Inappropriate- and Failed-Conversion Frequencies, 36
Nucleic Acids Research (2008) (“Genereux”)

EX1062

Pierre Nicolas et. al., The Stem Cell Population of the Human Colon

Crypt: Analysis via Methylation Patterns, 3 Plos Computational
Biology 0364-0374 (2007) (“Nicolas”)

EX1063

"Using Multiplex Identifier (MID) Adaptors for the GS FLX Titanium
Chemistry Basic MID Set" Genome Sequencer FLX System,
Technnical Bulletin 004-2009, (Apr. 1, 2009) pp. 1-7.
http://454.com/downloads/my454/documentation/technical-
bulletins/TCB-09004 Using
MultiplexIdentifierAdaptorsForThe GSFL X TitaniumSeriesChemistry-
BasicMIDSet.pdf.

EX1064

Transcript of the deposition of Gregory Cooper, Ph.D., taken on
December 20, 2023, in Parse Biosciences, Inc. v. 10x Genomics, Inc.,
Case IPR2023-00876

viii




Case No. IPR2023-00958
Patent 10,697,013 B1

I. INTRODUCTION

Parse Biosciences, Inc. (“Petitioner”) respectfully requests rehearing of the
Board’s decision Denying Institution of Infer Partes Review of U.S. Patent No.
10,367,013 (the “’013 patent). See Paper 7 (“Decision”). The Board’s denial is
based on a simple misapprehension of both the prior art and the claimed invention.!

Indeed, the Board’s error in this IPR is irreconcilable with its proper reasoning
in granting review of U.S. Patent No. 10,155,981 (the “’981 patent”), which
addresses claims that are substantially the same as those at issue here. There, the
Board recognized the merits of Petitioner’s arguments, and instituted review based
on the same prior art relied upon here and in view of virtually identical arguments
raised by Patent Owner. See IPR2023-00876, Paper 7. Rehearing is warranted here
not just to correct the Board’s error, but to rectify the inconsistent results and bring
its incorrect decision here in line with its previous decision in IPR2023-00876.

This request is important. Petitioner is an early-stage start-up, and in parallel
district court proceeding Patent Owner is seeking to enjoin Petitioner’s sole product

line. The PTAB offers the promise of an efficient venue for Petitioner to quickly

! The Board’s error here is identical to its error in a related IPR proceeding regarding
the related U.S. Patent No. 10,240,197. A request for rehearing on the same basis

was filed in that related proceeding. See IPR2023-00955, Paper 8.
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resolve baseless infringement claims based on invalid patents. It is thus critical that
the Board address the Petition carefully based on an accurate understanding of the

prior art and proposed grounds.

II. BRIEF SUMMARY OF THE BOARD’S ERROR

The claims of the 013 patent (like those of the 981 patent in IPR2023-
00876), are directed to a method whereby one modifies nucleic acid molecules, such
as DNA or RNA, so that they are “tagged” with two identifiers. A first identifier
tracks the particular cell from which each molecule arose, and a second identifier
distinguishes one molecule in a cell from other molecules in a cell, including even
two molecules that are the same. See EX1001 at claim 1(b)(ii)-(iii). As recited in
dependent claim 23 for instance, the second identifier counts different molecules
from the same cell that have the same sequence. See id. claim 23 (“estimating the
number of sample polynucleotides having said sample sequence”).?

By attaching such identifiers, one can distinguish two otherwise identical
DNA molecules in a cell and use that as basis to count how many such molecules
were originally present in the cell. See id. at claim 1, preamble. Well before the
’013 patent, this had been a typical use of molecular identifiers. See EX1002 9 71-

77, 87-89. Without the distinguishing identifier, typical DNA sequencing methods

2 Emphasis supplied unless otherwise stated.
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do not yield information sufficient to know whether there was one, or rather multiple,
copies of a molecule with a single sequence.
The Board’s error is encapsulated in a single paragraph of its decision:

Petitioner’s proposal appears to defeat satisfaction of another
portion of claim 1, namely a “second tag sequence distinguishing
said sample polynucleotide from other sample polynucleotides from
said cell.” Ex. 1001, 30:62—-64. For if the second tag is “added to the
CDS or TSO after extension,” as opposed to the sample
polynucleotide, as Petitioner argues (Pet. 39 (emphasis added)), it
would appear that the second tag would be incapable of
distinguishing any sample polynucleotide from other sample
polynucleotides. Rather, the second tag would be ligated to each
and every extension product bearing a CDS or TSO without regard

to the sequence of any sample polynucleotide.

Decision at 16. Thus, the Board concluded that Petitioner’s proposed combination
of Linnarsson and McCloskey would not include a “tag” that could serve the basic
purpose of the claims and allow for one to distinguish among different molecules,
but would instead only involve two duplicative tags that served the same purpose of
identifying the source (e.g., the cell) from which the molecule originated.

The Board’s analysis is based on a factually incorrect assumption that has led
to a mistaken outcome. Petitioner did not propose a combination of prior art that

would involve the introduction of two redundant elements to yield a method that
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would not perform an essential claimed function of distinguishing polynucleotides.
Patent Owner did not even contend in its preliminary response that this would be the
result of Petitioner’s combination because there is no support for such a contention.

The Board’s error is easy to explain. The Board seemingly believed that both
the claimed invention and the McCloskey reference functioned by formulating a
one-to-one correspondence between a particular tag and a particular DNA sequence,
and then adding the particular tag in a sequence-specific way so that it pairs-up with
its specific partner sequence. Linnarsson, the Board believed, operated in a way
incapable of using this mechanism of operation. This, however, misunderstands not
just the problem that the claims and McCloskey were seeking to solve, but also the
manner in which they solved the actual problem they were seeking to address.

Starting with McCloskey, it was not seeking to introduce tags that could
distinguish two different sequences by pairing each such sequence with a
distinguishable tag in a sequence-specific way. Rather, McCloskey’s method
introduces tags to distinguish, for instance, two different DNA molecules that are
present in a sample but that nonetheless have the same sequence, i.c., duplicates,
such as the two molecules shown below:

ATGGGCAAG ATGGGCAAG

The way McCloskey does this is by adding a different tag to each of these molecules

in a reaction that is non-specific as to which molecule is which.
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In particular, what the Board misunderstood is that, in McCloskey, the tags
that are used include a random sequence that will differ for any given tag. As such,
in the reaction where the tags are added to, for instance, the two molecules above,
there is actually a collection of tags in the reaction mixture wherein each tag has its
own unique sequence that is random. As McCloskey states, the “barcode is a
random sequence,” and the number of “barcodes in a population of oligonucleotides
used in a reaction is determined by the number of random bases, n. This enables one
to distinguish among 4" allele copies per reaction.” EX1004.004. In other words,
one can distinguish up to 4" sample polynucleotides all with the same sequence (i.e.
“allele copies™), by labeling them with 4" different barcodes.

In McCloskey, when the tags are appended to the molecules, they are
appended in a way that is entirely non-specific with regard to the members of the
class of sample molecules (i.e., “allele copies”) being studied. The ability to later
distinguish one copy of a molecule from another (even though they have the same
DNA sequence) derives from the fact that copy of the molecule is almost certain to
be tagged with a different random sequence from the collection of tags precisely
because the process is non-specific—i.e., one of the many different random
sequences will randomly attach to one molecule. This was a standard approach for
distinguishing identical molecules, i.e., copies, which was used not just in

McCloskey, but in many other references. See EX1002 q 87.
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Turning to the claims themselves, the Board likewise erroneously viewed the
claims as requiring one to add tags in a way that can provide a distinction based on
a “polynucleotide sequence.” Decision at 14. This is wrong, and is a key and critical
error. The claims say nothing about distinguishing molecules based on “sequence.”
Just the opposite, claim 23 requires that molecules being distinguished have the
same sequence. EX1001 at claim 23 (“estimating the number of sample
polynucleotides having said sample sequence™). There thus cannot be a requirement
for the tag to distinguish molecules based on a “polynucleotide sequence.”

In sum, as the Petition makes clear, Petitioner’s combination of Linnarsson
with McCloskey provided a method for distinguishing polynucleotides, just as the
claims require. Patent Owner never argued that Petitioner’s proposed combination
was based on the introduction of two tags providing duplicative information about
the source of a molecule and that could not distinguish identical molecules from the

same source. They did not do so because this would be factually erroneous.?

3 In fact, Patent Owner will never present such an argument because the products it
accuses of infringing in parallel district court litigation are based on the addition of
random tags in a way that is nonspecific with respect to sequence. Were Patent
Owner to attempt to distinguish the prior art using a theory along the lines of what

the Board relied upon in its institution decision, it would act as an admission by
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III. STANDARD OF REVIEW

The Board reviews a non-institution decision for an abuse of discretion. 37
C.F.R. § 42.71(c). “An abuse of discretion occurs when a decision is based on an
erroneous interpretation of law or clearly erroneous factfinding, or if that ‘decision
represents an unreasonable judgment in weighing relevant factors.”” In re Gartside,
203 F.3d 1305, 1315-16 (Fed. Cir. 2000). Misapprehending or overlooking a
significant fact or argument is an abuse of discretion. See Merial Ltd. v. Virbac,
IPR2014-01279, Paper 18 at 7, 8, 14 (P.T.A.B. Apr. 15, 2015).

IV. ARGUMENT

In its Decision, the Board abused its discretion due to erroneous fact finding.
The Board found that only one claim limitation was not satisfied: a “second tag
sequence distinguishing said sample polynucleotide from other sample
polynucleotides from said cell.” Decision at 14-16. This element is a part of claim
1, which recites a method of “performing combinatorial tagging to generate a
plurality of tagged polynucleotides,” wherein the first step is “providing an extension

product by primer extension using a first oligonucleotide tag” capable of

Patent Owner that its claims are non-functional. Notably, in IPR2023-00876
directed to the ’981 patent, Patent Owner recently deposed Petitioner’s expert.

Patent Owner never pursued any questioning along these lines. See EX1064.
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“distinguishing said sample polynucleotide from sample polynucleotides from other
cells” and the second step is “ligating a second oligonucleotide tag” capable of
“distinguishing said sample polynucleotide from other sample polynucleotides from
said cell.” EX1001 at claim 1.

The Board found that although Petitioner’s proposed combination “appears to
satisfy the portion of claim 1 specifying that the second tag must be ligated to an

299

‘extension product’” it does not satisfy “another portion of claim 1, namely a ‘second
tag sequence distinguishing said sample polynucleotide from other sample
polynucleotides from said cell.”” Decision at 15-16. The Board’s Decision,
however, was based on a misunderstanding of how the McCloskey reference

operates to provide the claimed “second tag sequence,” as described in detail below.

1. Review Of The Key Teachings Of McCloskey

The Board’s error boiled down to a misapprehension of how the prior art
McCloskey reference operated. It is thus useful to review McCloskey’s disclosure.

Petitioner proposed a combination based on using McCloskey to modify
Linnarsson so as to include a second tag to distinguish between polynucleotides,
including duplicates. Pet. at 34-39. Recall that Linnarsson teaches using a single
tag to encode which particular cell a polynucleotide originated from. But
McCloskey teaches the use of a composite tag with two subtags: one to encode the

cell and one to distinguish among identical molecules in a sample.
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Specifically, McCloskey teaches an “‘encoding oligonucleotide’ having ‘five
distinct information regions,” two of which are tag sequences that distinguish,
respectively, polynucleotides and samples.” Id. at 22-23. McCloskey’s first subtag
sequence, referred to as a “batch-stamp” “is unique to each experiment and is
intended to associate a polynucleotide [with] ‘a specific sample’” such as a single
cell. Id. at 23. McCloskey’s second subtag sequence, however, is a “randomly
generated barcode” that allows one to distinguish between redundant sequences
(identical sample polynucleotides, i.e., duplicates) because it is different and unique
to each sample polynucleotide. Id. at 22-25. As McCloskey states, the “barcode is
a random sequence,” and the number of “barcodes in a population of
oligonucleotides used in a reaction is determined by the number of random bases, 7.

This enables one to distinguish among 4" allele copies per reaction.” EX1004.004.

An example of how this works in a simplified scenario is illustrated below:

COMPOSITE TAGS
cell cell cell cell
subtag subtag subtag subtag

AAAGTCGA TAAGTCGA CAAGTCGA GAAGTCGA

AATGTCGA  TATGTCGA  CATGICGA GATGICGA

AACGTCGA TACGTCGA  CACGTCGA GACGICGA M m

AAGGICGA TAGGICGA CAGGICGA GAGGICGA

ATAGTCGA  TIAGICGA  CTAGICGA GTAGICGA M M

ATTSICON TTIEIEG]  CTTGLEEE  GITGISGS AGGTACGTTTIGCCGG TGCGTCGAAGGTACGTTTGCCGG

ATCGTCGA  TICGICGA ~ CTCGICGA ~GTCGICGA AGGTACGTTIGCCGG CGTGTCGAAGGTACGTTTGCCGG

ATGGTCGA TIGGICGA CTGGICGA GIGGICGA

ACAGIEGS TCAGICER CCAQIGH: GCAGICGR GTTGGGCATTGTAACCC TACGTCGAGTTGGGCATIGTAACCC

AcTgIcos TCIgICGR CCTGICaR  GCTGICOA GTTGGGCATTGTA GGGGTCGAGTTGGGCATTGTA

ACCGICGA TCCGICGA — CCCGTCGA  GCCGICGA

ACGGTCGA TCGGTCGA. CCGGTCGA GCGGTCGA . .

AGAGTCGA TGAGTCGA CGAGICGA GGAGICGA 4 sample molecules from two Potential outcome from tagging.

AGIGICGA  TGIGICGA CGTGICGA GGIGICGA different genes. Molecules Non-specific addition of a random

AGCGTCGA TGCGTCGA  CGCGTCGA GGCGTCGA . . . .

AGGGTCGA TGGGTCGA CGGGTCGA GGGGTCGA from first gene (highlighted tag from set of tags introduces
molecule  molecule  molecule  molecule green) are identical. Molecules  sequence that allows identical

subteg subteg subtag subttag from second gene have molecules to be distinguished.

Set of 4%=64 possible tags: cell subtag is the overlapping sequences.

same, but molecule subtag consists of all
possible random combinations of three
nucleotides.
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This example involves 64 composite tags designed to label the molecules in a
simplified sample with just four sample molecules originating from a single cell. In
this experiment, the first subtag (“cell tag”) is identical in all 64 composite tags
(highlighted grey). This identical first subtag sequence (“GTCGA”) functions to
identify the cell where the molecule originated. But the second subtag (“molecule
tag”) is a random three nucleotide sequence such that each of the 64 possible
composite tags has a unique and distinguishable second subtag (highlighted red).

These composite tags are then appended to the sample molecules in a reaction
where the full set of tags is present (including all 64 random sequences). The
particular species of composite tag that becomes appended to any individual
molecule is determined entirely at random based purely on which tag happens to
react with which molecule. The reaction is not specific for any particular molecule.
Nor could it be: the two molecules shown above in green are identical and so the
reaction involving those molecules is chemically indistinguishable. Shown above
on the right is one of many potential outcomes of the reaction. The key point is that
because there are many more tags than there are sample molecules, it is unlikely that
any two sample molecules will receive the same tag, such that individual molecules,
including duplicates, may then be distinguished based on their tag. For instance, the
first green molecule has the tag “TGC” and the second one has the tag “CGT.”

To be clear, the McCloskey researchers were studying only a specific

10
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sequence from the FMRI locus, and the approach was used to distinguish redundant
“allele copies” of molecules from this locus. Id. The approach, however, is equally
applicable to multiple different loci, and this is what Petitioner proposed by
combining McCloskey with Linnarson, a reference where all mRNA molecules are
tagged by primer extension using the polyA tail.

2. The Board Misapprehended The Number Of Unique Second Tags

The Board stated in its Decision that “the second tag would be ligated to each
and every extension product bearing a CDS or TSO without regard to the sequence
of any sample polynucleotide” Decision at 16. Thus, the Board incorrectly
understood Petitioner’s proposed second tag to be a single tag that would be
identically appended to all sample polynucleotides from a given source. On this
basis, the Board stated that Petitioner’s proposal “would be incapable of
distinguishing any sample polynucleotide from other sample polynucleotides.” Id.

In fact, as described in the Petition, the second tag in McCloskey is not a
singular tag, but rather a “randomly generated barcode” that distinguishes molecules.
Pet. at 34-35. In this way, Petitioner’s proposal associates each sample
polynucleotide with a different and unique random sequence exactly as described
in McCloskey. Id. at 33 (the barcodes “can each include a different tag”).
McCloskey’s “encoding oligonucleotide” includes a “randomly generated barcode”

that distinguishes among different “allele copies.” Id. at 35. Petitioner’s expert,

11



Case No. IPR2023-00958
Patent 10,697,013 B1

explained that the use of a randomly generated oligonucleotide tag was well-known
in the art for this purpose. Id. at 36-37 (citing EX1002 99 71-77, 87-89).

Thus, the Board misapprehended the number of unique second tags utilized in
the proposed combination. Petitioner respectfully submits that it described that a
multitude of randomly-generated tags (not just one tag) are used to tag the
polynucleotides.

3. The Board Misapprehended The Mechanism Of Operation Of
McCloskey’s Second Tag

In addition to misapprehending the number of second tag sequences in
McCloskey, the Board misunderstood how these tags worked in Petitioner’s
combination. The Board correctly understood that the second tags are “not designed
to anneal solely to a particular gene or allele.” Decision at 14. While the Board’s
understanding to this effect is accurate, it misapprehended that this is precisely why
the combination would work (not why it would fail).

The claimed method requires a second tag “distinguishing said sample
polynucleotide from other sample polynucleotides from said cell.” EX1001, Claim
1. As discussed above and in the Petition, in McCloskey, different molecules
(including nucleic acid molecules that have the same sequence) are distinguished
from one another by appending a random second tag to a molecule on a random

basis. Pet. at 34-35; supra Parts 0, IV.1 It does not matter which random sequence
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is associated with which sample polynucleotide—they are mot meant to bind
specifically. Rather, the fact that each random second tag sequence is different
provides a distinction between sample polynucleotides, including duplicates.

The Board’s failure to apprehend this goes to the heart of Petitioner’s
motivation to combine Linnarsson with McCloskey, which is to address
amplification bias. To illustrate, consider a hypothetical cell with four DNA
molecules that all arise from the same gene and have overlapping sequence. Assume
that three molecules are actually identical, and that one is different. The
“amplification bias” problem is that when one amplifies these molecules (e.g., by
PCR) for subsequent analysis by sequencing, the single different molecule may well
be preferentially amplified over the three identical molecules. If one then attempts
to use the DNA sequencing data to count how many copies of each molecule were
originally present by counting the number of sequence reads with a particular
sequence, the results will be distorted because of the amplification bias.

The molecule subtag in McCloskey overcomes this. By tagging each of the
four starting polynucleotide molecules uniquely—regardless of their sequence—one
can amplify the four molecules and sequence them and then later use the tag to
discern the original molecule from which each sequence read arose. See Pet. at 35-
37. By counting unique tags, one can determine how many individual DNA

molecules were present in the original sample and even distinguish different DNA
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molecules that are nonetheless identical in sequence. As McCloskey states,
“counting sequences with nonredundant barcodes provides a quantitative measure
of template diversity.” EX1004.006. Petitioner’s expert explained that this very
approach had been used not just in McCloskey, but in several other prior art
references. See EX1002 9 89.

4. The Board’s Decision Not To Institute Here Is Irreconcilable With
Its Decision To Institute In IPR2023-00876

Claim 1 of the 013 patent requires merely that the “second tag sequence
distinguish[] said sample polynucleotide from other sample polynucleotides from
said cell.” EX1001 at Claim 1. Thus, all that is required for the satisfaction of this
limitation is that the tag is unique to the molecule. McCloskey teaches precisely
such a tag. As Petitioner explained, McCloskey teaches a “barcode” to distinguish
different “allele copies” from a sample. Pet. at 34-35.

Critically, the Board already acknowledged that this disclosure satisfies the
function of the second tag in instituting review of the 981 patent, which includes
claims little different from those at issue here. See IPR2023-00876, Paper 7. In that
case, the Board adopted the rationale of Petitioner’s declarant—which is the same
rationale presented here—that Linnarsson’s tag sequence could be easily modified
to perform “the function of McCloskey’s ‘barcode’, used to differentiate

polynucleotides within a cell.” Id. at 22. The Board understood the second tag of
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the prior art to be a sequence capable of differentiating polynucleotides:

Petitioner proposes, with declaration testimony in support, that
“Linnarsson’s tagged oligonucleotides—CDS or TSO—could be
modified through routine methods to incorporate a second tag to
uniquely identify each sample polynucleotide.” In particular,
Petitioner’s declarant, Dr. Cooper, testifies that a person of ordinary
skill “could conceptually divide each of Linnarsson’s cell-tag
sequence into two portions, wherein the first portion performs the
function of McCloskey’s ‘batch-stamp,’, used to track individual
cells, and the second portion performs the function of
McCloskey’s ‘barcode’, used to differentiate polynucleotides
within a cell.”

We are persuaded there is a reasonable likelihood that Petitioner will
prevail in demonstrating an adequate reason for a person of ordinary
skill in the art to have combined Linnarsson and McCloskey.

Id. at 21-22. The Board correctly concluded that this established a reasonable
likelihood that a skilled artisan would have combined the references to satisfy the
claim. Id. at 22.

Petitioner’s proposed combination and rationale that it presented with respect
to the 981 Patent are the same as what it represents with respect to the *013 Patent.
The Board’s denial here—based on the rationale the Petitioner is proposing a non-
functional combination of art—is thus irreconcilable with its previous decision and
turns on an erroneous new interpretation of the record. This inconsistency is yet
further reason for the Board to reconsider its decision in this case.

V. CONCLUSION

The Board should institute review.
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